and other factors (e.g., Barnett, 1995; Campbell & Ramey, 1995) . This may be particularly true for children with developmental challenges in language acquisition due to genetic or environmental factors.
Improving Preschool Children's Language Outcomes Through Classroom Interventions
Given the number of at-risk children who attend preschool programs designed specifically to foster their early achievements in language, the field of early childhood education has become increasingly invested in identifying effective curricular approaches that educators and their colleagues (e.g., SLPs) might employ to promote the language achievements of young children within the preschool classroom. An important companion to the emerging corpus of applied studies that focus on child outcomes resultant from the use of particular educational approaches in the preschool setting (e.g., van Kleeck, Vander Woude, & Hammett, 2006; Wasik, Bond, & Hindman, 2006) are studies that examine the capacity of the field to take these approaches to scale. For instance, although evidence shows a positive relationship between specific features of preschool teachers' language use and the linguistic gains experienced by children in their classrooms over the academic year (e.g., Huttenlocher et al., 2002; Wasik et al., 2006) , little research has shown that preschool teachers are able to benefit from professional development designed to improve the quality of the linguistic input they deliver within their classrooms.
Although teacher outcomes are considered an intermediate process within intervention research, they represent the primary mechanism through which an intervention achieves its effect. This is a particularly important line of research for the speech-language pathology community, which is vested in identifying effective means by which SLPs and classroom-based educators might best collaborate. One possible approach that has been explored is for SLPs to provide professional development to early childhood educators on the use of language-stimulating strategies within their classrooms (e.g., Girolametto, Weitzman, & Greenberg, 2003) . Contributing to this small but important body of work, in the present research, we examined the extent to which preschool teachers working in at-risk programs were able to implement the critical features of a languagerich curriculum over an academic year.
A growing body of research has shown that child language outcomes can be readily improved through targeted interventions that are delivered within the preschool classroom setting. For instance, van Kleeck and colleagues (2006) recently reported gains in literal and abstract language skills consistent with medium to large effect sizes for at-risk preschoolers who participated in 16 one-on-one experimental book-reading sessions in an 8-week period with their Head Start programs. The experimental sessions, delivered by trained research assistants, featured embedded questioning techniques designed to engage children in extended conversations involving inferential language. Practically, the gains in children's literal and abstract language skills suggest that such interventions are a promising means for preventing reading comprehension difficulties for children who are at risk for problems in this area. Lonigan, Anthony, Bloomfield, Dyer, and Samwell (1999) reported significant receptive and expressive language gains for at-risk 2-to 5-year-olds who participated in daily small-group reading sessions in their preschool settings. The experimental sessions in this study were delivered by research assistants who were trained to use dialogic reading techniques in which the adult evokes children's active participation through a range of techniques (e.g., open-ended questions, prompts, expansions). As with van Kleeck and colleagues ' (2006) study, findings from Lonigan et al. have practical implications concerning the relationship between specific interventions and language skills that are important for later reading comprehension abilities. Although findings such as these are promising concerning the relationship between specific intervention approaches and children's subsequent language skills, the extent to which such findings can be generalized to preschool programs is unclear given that these studies involved implementation of language intervention by well-trained and carefully monitored research assistants. For this reason, it is unclear as to whether interventions such as these that require significant adjustments to a classroom's language-learning environment could be implemented successfully by preschool educators with less formal training in language development. Girolametto and colleagues (2003) addressed this question in part in a study that involved training 8 preschool teachers to implement a language-focused intervention in their classrooms. This intervention involved training educators to improve the quality of their conversational interactions with children, to include increased use of expansions, open questions, and models. Over the course of the 14-week in-service training program, educators participated in eight group sessions that included learner-centered activities, interactive lectures, and observation and analysis of videotapes illustrating program techniques. Educators also participated in six individual sessions with the professional development staff, which included viewing 5-min segments of their own interactions with children, followed by 30 min of reflection and feedback. After the intervention, the trained educators showed increased scores on a range of measures that reflected improved conversational interactions (e.g., waiting for children to initiate, engaging children in turn-taking, scanning the room to include uninvolved children) compared to teachers in a control group. As important, children in the trained teachers' classrooms used more multiword combinations and increased their overall talkativeness to adults and peers as compared to children in the control classrooms (Girolametto et al., 2003) . This intervention study provides evidence that preschool educators can enhance their conversational interactions with children in ways that improve children's language skills.
Similar findings were reported recently by Wasik et al. (2006) , who implemented a year-long intervention with 10 Head Start teachers who were trained to use a range of language-enriching techniques that were embedded primarily within book-reading interactions; these included, for instance, using open-ended questions, modeling rich vocabulary, and defining new words. To implement this intervention, which resulted in significant improvements in children's receptive and expressive vocabulary skills consistent with medium to large effects, teachers participated in a 2-hr group training session accompanied by approximately 2 hr of in-class coaching and mentoring each month. Although the findings of Girolametto et al. (2003) and Wasik et al. are promising with respect to ways to improve the language-learning environment of preschool classrooms, it may not be practical for early childhood educators to participate in the amount and types of professional development that the teachers participated in as part of these studies. This is a particularly important concern in light of current initiatives designed to scale up promising interventions-that is, which ask teachers to use strategies and approaches that have been shown to be efficacious in controlled experimental trials but that have not yet been tested in "business as usual" conditions (e.g., Stanovich & Stanovich, 2003) . Before the field can take interventions with demonstrated efficacy to scale, a thorough understanding of the processes by which educators change, enhance their practices, and implement new methods is needed.
Studying Teacher and Child Outcomes Through Effectiveness Research
According to the U.S. Department of Education's Institute of Education Sciences (2006), the goal of effectiveness studies is "to determine whether or not fully developed interventions are effective when they are implemented under conditions that would be typical if a school district or other education delivery setting were to implement them (i.e., without special support from the developer or the research team)" (pp. 75-76) . In other words, effectiveness studies are designed to determine if the causal effects on both teacher and child outcomes that have been seen in tightly controlled efficacy studies stand up in everyday "business as usual" conditions, an important step before educational innovations can be taken to scale. In the current educational context, which emphasizes the importance of improving the quality of children's language-learning experiences within the at-risk preschool classroom, effectiveness studies are particularly important for differentiating elements of language intervention that are relatively difficult for teachers to implement from those that are relatively easy. In turn, professional development for preschool teachers can be tailored to focus more intensively on those aspects of language intervention that are most challenging for teachers to implement.
In the present study, we examined preschool teachers' fidelity of implementation when adopting a comprehensive classroom curriculum-the language-focused curriculum (LFC; Bunce, 1995) . The LFC is designed to increase the quality and quantity of children's language-learning experiences across the entire classroom day. Rice and Hadley (1995) described positive outcomes from LFC participation for 65 children (of which 55% exhibited language impairment) who were enrolled in the University of Kansas Language Acquisition Preschool over a 6-year period using a nonexperimental research design (pretest-posttest single group). Rice and Hadley noted that the children "either matched or exceeded the expected normative rate of language learning across at least three of the four outcome measures obtained" (p. 168). Similar to other efficacious approaches to preschool language intervention that are detailed in the experimental literature (e.g., Fey, Cleave, Long, & Hughes, 1993; Wasik et al., 2006) , use of the LFC requires teachers to implement a range of activity contexts and instructional processes that are designed to accelerate children's language-learning experiences and, in turn, their language outcomes.
Curricular Activity Contexts and Instructional Processes
Activity contexts ( Roskos & Neuman, 2002) encompass the activities that teachers structure for children across the day through a combination of materials, props, and physical classroom organization. As one example, a teacher might set up a block activity for children by partitioning off a corner of the room with low shelves containing large wooden blocks, small plastic blocks, and a box containing miniature construction toys. Activity contexts featured in the LFC (and other prevailing curricula, e.g., Creative Curriculum; Dodge, Colker, Heroman, & Bickart, 2002; High/Scope; Hohmann & Weikart, 2002) include art, dramatic play, storybook reading, large-and small-group activities, music, and free-choice centers (e.g., computer center, writing center, discovery center, block center, sand or water table). The LFC features weekly and daily lesson plans that provide explicit structure to thematically organized activity contexts within the classroom. Weekly thematic lesson plans include, for example, "places in the community," and the daily lesson plans elaborate this theme (e.g., grocery store, doctor's office). Daily lesson plans articulate with these weekly thematic plans to provide a comprehensive set of language targets encompassing form (e.g., verb phrase structures), content (e.g., subordinate terms), and use (e.g., initiating with peers) to address across activity contexts.
Within the LFC, instructional processes complement the teachers' implementation of the specified activity contexts; the term instructional processes is used to refer to the dynamic, relational features of the classroom, particularly the interactions that take place between adults and children. To this end, a key feature of the LFC is its emphasis on teacher-child language-focused interactions throughout the classroom day. Teachers are trained to integrate eight language stimulation techniques (LSTs) into their interactions with children ( Bunce, 1995) : (a) focused contrast (adult highlights contrasts among language targets), (b) modeling (adult emphasizes language targets that child does not yet use independently), (c) event cast (adult provides an ongoing description of an activity), (d) open question (adult asks questions that have many possible answers), (e) expansion (adult repeats child's utterance and fills in any missing information), (f ) recast (adult repeats child's utterance using varied syntax), (g) redirect/prompted initiation (adult prompts child to initiate with a peer), and (h) scripted play (adult provides verbal representations of familiar events). (See Appendix A for definitions and examples of each of the LSTs.) When implementing the LFC, teachers integrate use of these LSTs across a range of activity contexts, such as art and dramatic play.
Many commercially available preschool language curricula, including the LFC, explicitly specify particular activity contexts and instructional processes. Conceptually, instructional processes are embedded within activity contexts, with the former serving as the primary mechanism for student learning (Morrison & Connor, 2002; Pianta, 2006; Rutter & Maughan, 2002) . Whereas implementation of activity contexts may require relatively little training, research indicates that successful implementation of instructional processes might require extensive, intensive, and ongoing professional development (e.g., Girolametto & Weitzman, 2002; Girolametto et al., 2003; Wasik et al., 2006) . Taking, for instance, an example from the LFC, a salient activity context featured in the curriculum is the use of dramatic play, with one lesson plan detailing a theme titled "Newspaper Carrier" (pp. 214-215). The lesson plan provides an explicit description of how to prepare the dramatic play setting by identifying props (e.g., newspapers, rubber bands, play money), roles (e.g., carrier, customer), and scripts (e.g., "Here's your paper."). The lesson plan also describes instructional processes for teachers to use during dramatic play to facilitate children's language comprehension and expression within the activity context; these include, for instance, modeling scripts, asking open-ended questions, expanding and recasting children's productions, and redirecting children to initiate with one another ( Bunce, 1995) . With this example in mind, it seems plausible to expect that preschool teachers would find it easier to implement a curriculum's activity contexts relative to its instructional processes. Put another way, we may hypothesize that teachers would exhibit greater implementation fidelity to activity contexts than instructional processes. Regarding the latter, we may also hypothesize that some LSTs will occur at relatively high rates compared to others, particularly teacher use of models. Given that models are didactic in nature and can be used independent of children's language to introduce new vocabulary or syntactic structures, teachers may find models to be the most natural LST to implement.
Implementation Fidelity: Adherence, Program Differentiation, and Quality of Program Delivery
Implementation fidelity in the field of education describes the extent to which teachers implement an intervention, curriculum, innovation, or program as intended by the developers. Measuring implementation fidelity is a necessary intermediate step between delivering professional development to teachers and evaluating subsequent teacher and child outcomes. There are several aspects of implementation fidelity that researchers and program evaluators most typically measure (e.g., Dane & Schneider, 1998; Dusenbury, Brannigan, Falco, & Hansen, 2003) : (a) program differentiation (the extent to which critical features that distinguish the program are present), (b) program adherence (the extent to which program components are delivered as prescribed in training manuals), and (c) quality of program delivery (the extent to which those who implement the program do so with enthusiasm and preparedness). Researchers and program evaluators assessing implementation fidelity for early childhood curricula might measure any or all of these aspects by, for example, observing in classrooms, obtaining information through teacher report, and examining documentation such as lesson plans.
In this study, we examined program differentiation, program adherence, and quality of program delivery for 7 preschool teachers who had been trained to implement the LFC (Bunce, 1995) relative to 7 comparison teachers. The present research was conducted as part of a larger multisite study-Preschool Curriculum Evaluation Research (PCER)-that was designed to examine the effectiveness of various preschool curricula. As members of the PCER consortium, we implemented the LFC using a randomized experimental design and, like the other PCER sites, were required to carefully monitor teachers' fidelity of implementation for their assigned curricula. We address child outcomes in a separate report (Justice, Mashburn, Pence, & Wiggins, in press ) that focuses exclusively on the impact of curriculum implementation on child language outcomes. The present research focused on teacher outcomes, viewing teacher implementation of various components of a curriculum as an important outcome of interest to SLPs who engage in consultation and collaboration; to this end, we addressed three aims: (a) to examine program differentiation by determining the extent to which measures of activity contexts and instructional processes differentiated treatment and comparison teachers, (b) to examine program adherence to the LFC over the academic year by treatment teachers for both activity contexts and instructional processes, and (c) to examine treatment teachers' reported quality of program delivery and comfort with LFC implementation. Understanding the extent to which preschool teachers are able to implement the critical elements of language-focused curricula can help guide the practices of SLPs who consult and collaborate with teachers to deliver high-quality classroom-based language interventions for at-risk pupils. Although a limitation of this study is its small sample size and limited generalizability, its intensive focus on what happens in these seven classrooms makes an important contribution to current research and practice that is vested in understanding how to improve the language-learning environment of preschool classrooms serving at-risk pupils. Indeed, measurement of procedural fidelity in intervention research is considered an essential feature (Gersten et al., 2005) that, when neglected methodologically, poses a fatal flaw (Troia, 1999) . This research contributes to our understanding not only of practice issues related to curriculum implementation, but also the way in which fidelity might be measured within intervention research.
METHOD

Participants
Participants were 14 teachers from public preschool classrooms serving at-risk children in two counties in a mid-Atlantic state. Six classrooms were affiliated with Head Start (70 children), six classrooms were funded through Title I (100 children), and two classrooms were funded by the state's public pre-K initiative (27 children). The Title I and pre-K programs served only 4-year-old children, whereas the Head Start classrooms served 3-to 5-year-old children. All three programs were designed primarily to serve children who are at risk for later academic problems, with eligibility based on such indicators as household income, parent education, family stress, health or developmental concerns, or limited understanding of English.
Teachers were participants in the first year of a 4-year longitudinal study examining the effectiveness of various preschool curricula. Of the 14 participating teachers, 7 were randomly assigned to implement an experimental curriculum, the LFC (treatment teachers; Bunce, 1995) , and 7 maintained their existing preschool curricula (comparison teachers). Classrooms were blocked according to funding source before randomization such that half of the Head Start teachers, half of the Title I teachers, and half of the state pre-K teachers were assigned to the treatment group. All teachers in the sample were White females ranging in age from 25 to 54 years. Teachers' experience ranged from 3 to 27 years. All educational services were provided to children in English, and classroom sizes ranged from 10 to 16 students (M = 13.3). Table 1 additional details concerning the teachers; data indicate that teachers in the treatment and comparison classrooms were comparable in terms of their age, experience in the classroom, salary, and highest degree. The children enrolled in these classrooms (103 males, 94 females) ranged in age from 4;0 (years;months) to 4;11 at the start of the study (M = 4.54, SD = .3). In terms of race and ethnicity, 143 children were White, 36 children were Black, 8 were Hispanic, and 6 were classified as mixed or an unspecified race or ethnicity. ( Race/ ethnicity information was not reported for 4 children.) A total of 191 of the children spoke English at home, and 6 children spoke Spanish at home. All study participants signed consent forms that were approved by the Institutional Review Board at the University of Virginia (parents signed consent forms for their children to participate).
General Training Procedures
Professional development was provided for 15 hr over 3 days in August of 2003 just before the start of school. For the treatment teachers, Day 1 provided basic background information on child language development, and Day 2 included a presentation by the author of the LFC (Bunce, 1995) , to include a theoretical overview of the LFC, guidelines for the development of a language-focused classroom, features of a model classroom, and an outline of curriculum objectives and sample activities. This also included discussion and video samples of the LFC's eight LSTs, as presented in Appendix A. On Day 3, treatment teachers used prop boxes to practice designing LFC activity contexts (i.e., dramatic play, art, story, group activities, music) and implementing LSTs within these contexts. Prop boxes included both realistic toy props (e.g., walkie-talkies, cameras, tools), open-ended props (e.g., blocks, fabric), and costumes as well as arts and crafts supplies and books aligned to each theme in the LFC.
Treatment teachers additionally attended a half-day workshop in February that focused exclusively on the use of LSTs. During this "refresher " training, teachers viewed videotapes of themselves that had been collected in their classrooms and evaluated their own use of LSTs.
Comparison teachers also received 15 hr of professional development on the same 3 days on neutral topics, including behavior management strategies and the use of music and movement activities in the classroom.
General Measurement Procedures
Three observations were conducted in each classroom over the academic year (fall, winter, spring) for both the treatment and comparison teachers using a curriculum fidelity checklist that was developed specifically for this study. The fall observation was conducted within 4-6 weeks following training, at the beginning of the academic year; the winter observation was conducted in February (around the same time as the refresher training); and the spring observation was conducted within the last 4-6 weeks of the academic year. Trained observers spent approximately 2 hr in each classroom and completed the checklist while also collecting a video sample of the instructional day. Observations occurred during the first few hours of the school day during a variety of instructional activities. No observations extended past the lunch hour because all of the classrooms had a scheduled rest period after lunch. Teachers were advised to proceed through the day as they normally would, and they were not made aware of the items on the curriculum fidelity checklist. At the end of the year, teachers completed an anonymous two-page questionnaire that was designed to characterize the quality of program delivery.
The observers who completed the observations included the authors of this article, who also created the curriculum fidelity checklist, and two graduate students who had attended the teacher training sessions and devoted 20 hr per week to project tasks. Because teachers were familiar with all five observers, the extent to which demand effects may have been introduced is not clear. However, it is important to emphasize that teachers were not made aware of their treatment assignment nor of the items on the curriculum fidelity checklist.
Measurement of curriculum fidelity. To measure teachers' fidelity to the LFC, a checklist containing 45 items was developed by the authors of this article by examining core curriculum features described in Building a Language-Focused Curriculum for the Preschool Classroom, Volume II: A Planning Guide ( Bunce, 1995) ; it is presented in Appendix B. Organized into seven sections, the first section ("Frequency of use for language stimulation techniques") focuses on instructional processes (frequency of use for the 7 LSTs); the next six sections include 38 items that focus on different activity contexts. (The LST scripted play was not included on the checklist because it is specific to the dramatic play activity context.). Items addressing LST use were scored on a scale of 0 to 3, with 0 points indicating that the LST was not observed, 1 point indicating that it was observed one time, 2 points indicating that it was observed a few times (i.e., two to three times), and 3 points indicating that it was observed many times (i.e., four or more times). This scale was designed to capture a range in teachers' use of LSTs. We estimated that most teachers would not use all of the LSTs more than four times during the observation periods. Points for items addressing LST use were summed, and possible scores ranged from 0 to 21.
Items addressing the implementation of activity contexts examined implementation of six categories of contexts: daily structure, dramatic play, art, story, group, and music (see Appendix B). Each of the 38 items in the six categories received a dichotomous rating based on whether the indicator in question was observed or not observed. A score was calculated for each category by dividing the number of points observed by the total number of points possible and then multiplying by 100.
Because the curriculum fidelity checklist was developed by the authors of this article for the present research, no independent reliability or validity data are available for the tool. To determine the internal consistency of the two sections of the curriculum fidelity checklist, Cronbach's alpha was computed separately for the instructional process and activity context items for the fall, winter, and spring observations for both treatment and comparison classrooms. Coefficients were acceptable for instructional process items: 0.67 in fall of the academic year, 0.79 in winter of the academic year, and 0.80 in spring of the academic year. For the 38 activity context items, Cronbach's alpha was also acceptable: 0.98 in fall, 0.91 in winter, and 0.88 in spring. The extent to which the checklist could be administered reliably was also examined by having two coders independently score the checklist in two classrooms in the second year of the PCER study; for the seven process items, the two coders' average agreement was 93%; for the 38 activity context items, average agreement was 97%. These data indicate that the tool could be administered reliably.
Measurement of teacher-reported quality of program delivery and comfort with implementation. Teachers were asked to anonymously complete a two-page questionnaire at the end of the academic year. Several items on the questionnaire were identical for both treatment and comparison teachers; these questions were answered on a Likert-type scale (1 = strongly disagree; 5 = strongly agree) and recruited information from teachers concerning their reported quality of program delivery and their comfort with curriculum implementation (e.g., "I felt comfortable with the curriculum that was implemented in my classroom this year." and "My comfort with the curriculum increased as the school-year progressed."). Additional items were specific only to the treatment teachers and were designed to gather information on the teachers' comfort concerning their use of LSTs (e.g., "I grew more comfortable with the language stimulation techniques as the school year progressed.").
RESULTS
The first research aim was to characterize the extent to which treatment teachers exhibited classroom practices that were distinct from those of comparison teachers for both instructional processes and activity contexts of the LFC. For these analyses, we considered fidelity to LFC instructional processes and classroom activity contexts separately and focused specifically on the initial classroom observations that were conducted in the fall of the academic year. Looking first at differentiation for instructional processes, Table 2 compares treatment and comparison teachers for the use of the seven LSTs at the fall observation. Treatment teachers received, on average, low ratings for rate of use for the seven types of LSTs, although they appeared to use the LSTs at higher rates than the comparison teachers (with the exception of open questions). Given the small sample size, we did not use parametric statistics to test statistical significance, although we examined effect size contrasts to determine whether the differences that were apparent in the data appear to exhibit practical significance. Specifically, effect size estimates were calculated using Cohen's d (with bias corrected based on Hedges & Olkin's [1985] factor) and were interpreted using Cohen's benchmarks (Cohen, 1988) , for which 0.2 is small, 0.5 is medium, and 0.8 is large.
Consideration of effect size estimates in Table 2 shows that the treatment teachers received higher ratings than the comparison teachers for all LSTs except open questions, for which there were medium-sized differences to favor the comparison teachers (d = -0.51). For the other six LSTs, effect size contrasts ranged from medium to very large in size, with the greatest differences observed for recasts (d = 0.98), event casts (d = 0.89), and redirects (d = 0.82). The nonparametric Mann-Whitney U test was used to evaluate the differences between the two groups on the overall use of LSTs; this test was selected due to the small sample size and the likelihood that the distribution of scores was not normal. A total LST score was calculated by summing each teacher's scores for the seven LSTs, and the Mann-Whitney U test was applied to these total scores. The results of the test showed that the scores between the two groups did not differ enough to achieve statistical significance, z = 1.69, p = .092, although the mean rank of 5.64 for the comparison teachers was lower than that for the treatment teachers at 9.36, and the effect size contrast, d = 0.92, was consistent with a very large effect. Table 2 also provides fall fidelity ratings for the six activity context categories on the curriculum fidelity checklist for the treatment and comparison teachers. Scores represent the percentage of items to which fidelity was observed for a specific category. For instance, for the daily structure category, treatment teachers demonstrated fidelity to 85% of the items (SD = 15), whereas comparison teachers demonstrated fidelity to 46% of the items (SD = 19). To examine program differentiation, we compared ratings for the six categories for the treatment and comparison teachers using a series of two-way contingency table analyses. The chi-square test statistic showed no difference between the two classroom types for implementation of story, c 2 (5, N = 14) = 8, p = .16, and large group, c 2 (3, N = 14) = 5.24, p = .16, but significant differences for daily structure, c 2 (4, N = 14) = 10.8, p = .03, dramatic play, c 2 (7, N = 14) = 14, p = .05, and music, c 2 (2, N = 14) = 6, p = .05; the comparison for art, c 2 (5, N = 14) = 10.57, p = .06, was marginally significant. Table 2 provides estimates of effect size contrasts for the six categories and shows that the observed differences in fidelity ratings on the activity context items of the curriculum fidelity checklist were large to very large in size.
Our second research aim was to determine the extent to which treatment teachers exhibited adherence to the LFC for the entire academic year, keeping in mind the potential contribution of the mid-year refresher training focusing on instructional processes. We considered first the treatment teachers' long-term adherence to the LFC instructional processes, namely their use of LSTs. The data in Table 3 show that the treatment teachers maintained or increased their rate of use for five of the seven LSTs from the fall to winter observations. Specifically, the rate of use of event casts remained the same from fall to winter; the rate of use of focused contrasts, open questions, expansions, and redirects increased; and the rate of use of LST ratings based on 2-hr observation with 0 points = no use observed, 1 point = one use observed, 2 points = two or three uses observed, and 3 points = four or more uses observed. b Activity context scores represent the percentage of items to which fidelity was observed for a specific category. *p < .05; **p = .06 modeling and recasts decreased: modeling (decrease in ratings from 2.1 to 1.7) and recasts (decrease in ratings from 2.3 to 1.7). Looking at the rate of use of LSTs at the winter and spring observations, teachers maintained or increased their use of six of the seven LSTs, with a decrease seen only for use of redirects (from 2.1 to 1.6).
Overall, when comparing rate of use for the seven types of LSTs over the academic year by contrasting ratings at the fall versus spring observations, these descriptive data indicate that teachers not only maintained their rate of use for all seven LSTs, but that each showed an overall increase in use; Figure 1 depicts this trend. To characterize the magnitude of change over the academic year, Table 3 provides effect size estimates that were calculated by comparing the fall versus spring LST ratings for the treatment teachers. Differences between the fall and spring rate of LST use is consistent with medium to large effect sizes, with the only exception being the use of redirects. Considering next the teachers' long-term adherence to the LFC activity contexts, the descriptive data in Table 4 show that the treatment teachers' adherence decreased for all six activity context categories of the curriculum from fall to winter. To illustrate, whereas the teachers achieved an average of 98 percentage points for implementation of the art activity contexts at the fall observation, they achieved an average of only 87 points at the winter observation. This decline was consistent across all six curriculum activity context categories, and indicates that teachers did not maintain fidelity to curriculum activity contexts during the first half of the academic year, at least to the extent that our fidelity observations accurately captured trends in teachers' fidelity across measurement points. Nonetheless, examination of winter and spring scores shows that after the winter observation, teachers' adherence to all six activity context categories increased, resulting in spring scores that were more or less similar to the fall scores. Figure 2 illustrates this trend, namely that teachers readily exhibited fidelity to structural features of the curriculum at the start of the year, followed by a decline in fidelity, and then a recovery to the original level of fidelity that was displayed earlier in the academic year.
Our third research aim addressed the quality of program delivery as measured by treatment teachers' reported quality of program delivery and comfort with implementation. We analyzed the endof-year project evaluation questionnaires to address this question, specifically the five questionnaire items (see Table 5 ) that were most indicative of the quality of program delivery. These items queried teachers about their comfort with the LFC, including use of the LSTs, as well as their perception concerning the effectiveness of their implementation. Questionnaires were completed by all 7 treatment teachers, although 2 teachers did not complete some items; thus, for several questions, data were only available for 5 teachers. As the data in Table 5 show, treatment teachers provided moderate to high ratings of reported quality of program delivery. Teachers' ratings with regard to feeling comfortable implementing the LFC in their classrooms were lower than ratings on other items (M = 3.0, SD = 1.6). Teachers' ratings regarding their comfort with using LSTs, in particular, were high, and converge with observational ratings of teachers' maintenance of fidelity to LFC processes over the academic year (as shown in Figure 1) .
Five of the 7 comparison teachers also completed an end-of-year program evaluation questionnaire, and we compared the ratings for treatment and comparison teachers for two items in Table 5 that were similar across the two questionnaires. For the item "I felt comfortable with the curriculum implemented in my classroom this year," comparison teachers provided a mean rating of 4.8 (SD = 0.4, range 4-5). The results of a Mann-Whitney U test showed that the comparison teachers' ratings to this item were significantly higher than those of treatment teachers (M = 3, SD = 1.2), z = -2.39, p = .017; treatment teachers had an average rank of 31.5, whereas comparison teachers had an average range of 46.5. For the item "I did an effective job implementing the curriculum used in my classroom," comparison teachers provided a mean rating of 5 (SD = 0). The results of a MannWhitney U test showed that the comparison teachers' ratings on this item were significantly higher than those of the treatment teachers (M = 3.8, SD = 1.1), z = -2.19, p = .028; treatment teachers had an average rank of 17, whereas comparison teachers had an average rank of 28.
DISCUSSION
This study was conducted to examine preschool teachers' implementation of a comprehensive language-rich curriculum within their preschool classrooms serving at-risk pupils. Implementation of the LFC requires that teachers make a set of comprehensive modifications to both activity contexts and instructional processes within their classrooms. In light of current educational initiatives that emphasize the need to ensure the quality of children's language-learning experiences within their preschool classrooms, particularly those that serve at-risk pupils, the present research is timely. Specifically, this research contributes to an emerging corpus of studies that specify the impact of curricular adoptions not only on child outcomes but also on teacher outcomes. This research is also likely to be of interest to SLPs who work closely with preschool educators in efforts to improve the language-learning environment of their classrooms. Although an important limitation of this work is its small sample size, it provides an enlightening glimpse of teacher outcomes when implementing a comprehensive language-oriented curriculum. Understanding the way in which teachers are able to take curricular innovations to scale, particularly those innovations that require modifications to not only structures within the classroom but also relational processes, is an important consideration in educational research and clinical practice. Here, we discuss three major findings of this research.
Teachers' Implementation of Instructional Processes Versus Activity Contexts
In the fall of the academic year, following a 3-day professional development workshop, treatment teachers exhibited generally low levels of fidelity to the LFC instructional processes. Ratings on the curriculum fidelity checklist revealed that, on average, treatment teachers did not implement focused contrasts at all, and implemented event casts, open questions, expansions, and redirects only one time during a 2-hr classroom observation. Although the treatment teachers used modeling and recasts at slightly higher rates, they did not implement any of the LSTs four or more times during the observation period. Although the low uptake by educators for the use of LSTs was surprising, it indicates the need for ongoing research that characterizes effective approaches to provide professional development to teachers with no or little formal training in language development in order to increase the quality of instructional processes.
Some research provides guidance on how this might be crafted (e.g., Girolametto et al., 2003; Wasik et al., 2006) and suggests that sustained support over time that features analysis and reflection by teachers within their own classrooms is crucial. For example, Schuele, Rice, and Wilcox (1995) implemented an intervention that was designed to increase teachers' use of redirects in preschool Figure 2 . Percentage of points earned in activity context categories of the curriculum fidelity checklist for treatment teachers in the fall, winter, and spring.
classrooms. Teachers participated in a 2-hr professional development session in which they learned about redirects, watched video examples, and discussed ways to redirect children's initiations. Following the 2-hr professional development session, teachers participated in two sessions during which they discussed with the trainer missed opportunities and ways to tailor redirects to different children and situations. This comprehensive training program resulted in increased use of redirects by preschool educators and is notably different in nature from the amount and kinds of professional development concerning LSTs that teachers received in the current study. When newly adopted curricula or instructional programs require teachers to use sophisticated instructional processes with children in their classrooms to improve the language-learning environment, the present research suggests that ongoing supports with authentic applications are necessary (e.g., participating in ongoing feedback sessions with a trainer, observing a trained professional such as an SLP implement the LSTs in the classroom), as teachers show little use of these instructional processes immediately following workshop training. This noted, it is worthwhile to recognize that when examining program differentiation by comparing treatment and comparison teachers' ratings on LFC instructional processes immediately following workshop training, treatment teachers received higher ratings on the LFC curriculum fidelity checklist than did comparison teachers on six of the seven LSTs. Although it is important to remind readers that statistical differences were not obtained, program differentiation was particularly pronounced for event casts, recasts, and redirects, all of which had large effect size differences. Although treatment teachers did not achieve the greatest fidelity to models, as we had originally hypothesized, their use of models did exceed the use of models by comparison teachers, thereby differentiating the treatment and comparison classrooms. The greatest program differentiation was seen for recasts. Recasts may have been easy for treatment teachers to implement because they can be used following most child utterances (by using varied syntax). These findings show that the 3-day workshop in which treatment teachers participated likely increased their use of some of the LSTs in relation to what would be expected in the absence of professional development, although teachers' use of LSTs in absolute terms was far from optimal. Additional research indicates that teachers' LST use is related to the activity context ( Massey, Pence, Justice, & Bowles, 2008; Pence, Beckman, Justice, & Bowles, in press) and group size (Pence et al., in press) in which they are interacting with children. Future research might further explore why some LSTs are easier to implement than others.
A particularly interesting finding from this research was that treatment teachers exhibited strikingly high fidelity to the LFC activity contexts immediately following professional development. Treatment teachers exhibited fidelity to at least 85% of the items in each of the six activity context categories measured by the LFC curriculum fidelity checklist. Treatment teachers likely demonstrated high adherence to the LFC activity contexts because their implementation was tangible and was clearly specified in the LFC lesson plans. It may also be the case that only minor adjustments to existing classroom contexts were needed in order to transform classrooms to exhibit adherence to the LFC activity contexts. Regardless, this study shows that some aspects of a language-rich curriculum are relatively easy for teachers to implement following fairly minimal training, whereas other aspects of a curriculum are more challenging. Specifically, teachers are able to implement the more tangible aspects of a language curriculum with apparent ease, whereas the relational, dynamic aspects that require teachers to modify the way they converse with children pose a greater challenge.
Teachers' Adherence to the LFC Over Time
An interesting finding emerged when comparing treatment teachers' adherence to the LFC instructional processes versus activity contexts over the course of the academic year. Specifically, results indicated that when comparing the rate of use for the seven types of LSTs across the year, teachers demonstrated an overall increase in use. Given that the treatment teachers showed notably low rates of implementation of the instructional processes in the fall of the year, this was a promising finding regarding the capability of the teachers to improve their use of LSTs. Examining treatment teachers' adherence to LFC activity contexts over the academic year revealed a different pattern, with teachers showing high levels of adherence in the fall followed by a decline in the winter. This decline in fidelity ratings was evident for all six curriculum activity contexts. At the spring observation, however, fidelity ratings returned to their original levels or better, with the majority of categories meeting or exceeding their fall rating. This finding suggests that there may, perhaps, be a trade-off in teachers' adherence to the various components of a comprehensive language curriculum, such that attention to activity contexts declines as teachers shift their attention to improving instructional processes. The teachers initially focused their implementation attention to the structural and tangible aspects of the curriculum, followed by an increased focus on the instructional processes. Teachers' participation in the mid-year refresher training likely also contributed to their increased use of instructional processes and their recovery to original levels or better in activity contexts. Note. Items responded to on a Likert-type scale, for which 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = strongly agree.
Quality of Program Delivery and Comfort With Curriculum Implementation
Treatment teachers' reports of the quality of their program delivery provided an important complement to the observational ratings from the curriculum fidelity checklist. Specifically, ratings indicated that treatment teachers exhibited moderate to high ratings of program delivery and comfort with LFC implementation, and that their ratings of curriculum processes (LSTs) converged with observational data. Teachers reported that they grew more comfortable with the LSTs as the year progressed, similar to observation data showing a gradual increase in teachers' use of LSTs over the year. However, treatment teachers exhibited lower reports of program delivery and overall comfort with the curriculum compared to the group of teachers who maintained the prevailing curriculum. It is possible that implementing a new curriculum in the context of a research study may impact negatively on the providers' sense of comfort and their quality of program delivery. We can draw on some parallels in earlier studies on the implementation of language intervention. Fey, Cleave, and Long (1997) compared a parentadministered approach to language facilitation to a clinicianadministered approach, where parents attended monthly group sessions in which they participated in role playing and group discussion concerning language stimulation. Clinicians also met with parents once monthly to observe parents' implementation of the intervention and set new goals, where appropriate. Despite the relatively intense nature of the professional development program, Fey et al. reported that the parents were less comfortable with and less skilled in the delivery of the intervention than were the clinicians. Although we did not probe teachers on these findings, it is plausible that they felt a heightened degree of scrutiny as a result of their participation in implementing a new curriculum, in comparison to their colleagues who implemented a curriculum with which they had experience and familiarity. Ensuring teachers' comfort with curriculum interventions would be one important area to address in professional development sessions.
IMPLICATIONS AND LIMITATIONS
Assuredly, a range of factors likely contribute to teachers' fidelity in implementing the instructional processes and activity contexts associated with language-focused preschool curricula in the context of large-scale educational interventions. In addition to teacher characteristics (e.g., years of experience, educational background) and school/classroom characteristics (e.g., administrative support, pupil demographics), features of the curriculum itself also are likely to be influential. For instance, a curriculum that is fairly well prescribed and features clearly articulated lesson plans and activity contexts may be more readily implemented than one focusing primarily on enhancements of relational and instructional processes within the classroom. This study provided evidence to this point with respect to preschool teachers' implementation of a comprehensive LFC, showing that modifications to activity contexts occur relatively more quickly than do modifications to relational processes.
Although this study represents an important first look at preschool teachers' fidelity in implementing the instructional processes and activity contexts associated with implementing a comprehensive LFC, there are several limitations that warrant mention. First, the small sample size of 7 treatment teachers and 7 comparison teachers limited the options for statistical procedures that were appropriate to our sample. Future research, especially those involving curriculum effectiveness studies, should address implementation fidelity in larger samples to the extent possible and attempt to replicate our findings. When teacher outcomes are of relevance, sample sizes must be determined based on the number of classrooms instead of the number of children. Although the data in this study provide an interesting illustration of 14 preschool teachers' experiences when implementing curricula in their classrooms, the validity of our conclusions needs to be replicated with additional samples.
Second, fidelity was measured in each classroom only three times across the academic year. It is possible that the particular activities and themes being implemented on a given day may have contributed to teachers' performance on the 3 days that they were observed. We would have likely obtained a clearer picture of trends in teachers' fidelity across the academic year with more frequent observations and by designing the tool to allow examination of the interaction between activity contexts and instructional processes. Furthermore, we examined program differentiation only in the fall of the academic year. We might have seen greater differences between the treatment and control groups had we compared their fidelity to the LFC in the spring rather than in the fall.
Finally, we did not consider the potential variation among treatment teachers with respect to their implementation of instructional processes and activity contexts. Characteristics of individual teachers or classrooms might have helped to account for some of the variance in teachers' implementation fidelity; however, we were not able to explore these possibilities given the small sample size. Because we collected teacher reports anonymously, we were not able to compare teacher's reported quality of program delivery and comfort in implementation with their observational data. Future studies that delineate features of teachers and classrooms that explain variance in teachers' implementation of new curricula will be a worthwhile pursuit.
Results of this study point to the importance of providing ongoing supports to teachers as they implement new instructional approaches, as implementation appears to be a dynamic and ongoing process. These supports appear particularly crucial for teachers' implementation of curricular processes compared to activity contexts, perhaps because the former are not as tangible and concrete as the latter. Although curricular activity contexts set the stage for quality language interactions and help to differentiate early childhood education programs from elementary programs, the current study indicates that they may be more readily achieved than curricular processes. This finding may help to pinpoint where SLPs might focus their consultative efforts, namely by helping preschool teachers promote their language-learning interactions with children rather than helping them implement specific activity contexts in their classrooms.
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